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{57] ABSTRACT

The disclosure is that of an invention directed to a hori-
zontal padder and extractor for circular knit fabric
tubes and includes a pair of squeeze rolls disposed with
their axes in the same horizontal plane, thus defining an
upwardly open nip for retaining a puddle of impregnat-
ing liquid. A safety guard is pivotally mounted over the
squeeze rolls and is operably connected to an electrical
interlock to deactivate the machine whenever the safety

- guard is not in proper position. A steaming station IS

provided ahead of the padder and extractor and a hori-
zontal orienting spreader feeds the spread fabric tube to
the padder at a tangent to the upper surface of the front
squeeze roll thereof.

2 Claims, 9 Drawing Figures
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METHOD OF PADDING AND EXTRACTING A
CONTINUOUSLY ADVANCING CIRCULAR KNIT
. FABRIC TUBE -

RELATED APPLICATION

This application is a division of apphcatlon Ser. No.
739258, filed Nov. 5, 1976.

' THE INVENTION

~ This invention relates generally to new and useful
improvements in padders and extractors for circular
knitfabric tubes and particularly seeks to provide a nov-
el-combined assembly in which a flattened circular knit
fabric tube is first oriented geometrically and steamed
by advance over an orienting spreader fitted with steam
hoods and then directly introduced into a horizontal
padder for chemical impregnation and extraction before
being subjected to any heat treatment such as thermo-
settmg or drying and curing, w1tl1 or without calender-
ing.

Heretofore, one of the problems in paddmg and ex-
tracting spread flattened circular knit fabric tubes has
been due to the tendency of the tubes to vary in width
between the discharge end of an associated spreader
and the nip of the squeeze rolls of the extractor, which
rolls set the width of the tubes. That problem is solved
through the use of a horizontal padder constructed in
accordance with this invention and which includes only
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back to the puddle under liquid level control conditions
in the pan to assure a constant and uniform supply to the
puddle.

A further object of this invention is to provide an
assembly of the character stated in which one of the
squeeze rolls of the horizontal padder is laterally adjust-
able with respect to the other thereof.

A further object of this invention is to provide an
assembly of the character stated in which the horizontal
padder thereof includes a displaceable safety guard
disposed above the nip of the squeeze rolls.

A further object of this invention is to provide an
assembly of the character stated in which the safety
guard includes an electrical interlock to render the
entire assembly inoperative unless the safety guard is in
its proper position over the nip of the squeeze rolls.

A further object of this invention is to provide a
novel and improved method of padding and extracting
a ‘continuously advancing spread and flattened tube of
circular knit fabric.

A further object of this invention is to provide an
assembly of the character stated that is simple in design,
rugged in construction and economical to manufacture.

With these and other objects, the nature of which will
become apparent, the invention will be more fully un-
derstood by reference to the drawings, the accompany-

~ ing detailed description and the appended claims.

two horizontal squeeze rolls that contain a puddle of 30

impregnating liquid in the upper facing nip therebe-
tween and in which the fabric tube is received directly
from the spreader tangential to the upper surface of the
front squeeze roll so that it need only traverse a few
degrees of arc before becoming immersed in the im-
pregnating liquid and only 90° of arc before extracting
engagement in the nip of the squeeze rolls.

Also, since the squeeze rolls of the padder tend to set
the face layers of the fabric tube in the same geometric
orientation that they had when leaving the spreader, it

is important that the spreader be capable of properly

orienting the face layers as well as establishing a prede-
termined spread width. A spreader that is particularly
suitable for this purpose is disclosed and claimed in U.S.

35
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Pat. No. 3973304, granted Aug. 10, 1976; and a method 45

of properly orienting the face layers of an advancing
flattened circular knit fabric tube is disclosed and
claimed in U.S. Pat. No. 3973306, granted Aug. 10
1976.

Therefore, an ob_]ect of this invention is to provide an
assembly by which an advancing flattened circular knit
fabric tube may be immediately directly impregnated
and extracted after having been properly spread to a
predetermined width and after having its face layers
properly geometrically oriented.

In the drawings:

FIG. 1 is a somewhat schematic side elevation of a
spreading and padding assembly comnstructed in accor-
dance with this invention;

FIG. 2 is a top plan view thereof:;

FIG. 3 is an enlarged vertical transverse section taken

along line 3 -— 3 of FIG. 1;
FIG. 4 is an enlarged vertical transverse section taken

along line 4 — 4 of FIG. 1,

FIG. 5 is an emlarged top plan view of a preferred
type of spreader for use in the assembly of this inven-
tion, the upper control roll and the upper pair of drive
rolls not being shown in the mterest of clarity of illustra-
tion;

FIG 6 is an enlarged top plan view of the padder
statlon

- FIG. 7 is an enlarged detail longitudinal vertical sec-
tion taken along line 7 — 7 of FIG. 6;

FIG. 8 is an enlarged detail side elevation of the

' upper portion of the padder and particularly shows the
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Another object of this invention is to provide an

assembly of the character stated which includes a hori-
zontal padder having only two horizontal squeeze rolls
- that contain a puddle of impregnating liquid in the
upper facing nip therebetween and in which the fabric
tube is received directly from the spreader tangential to
the upper surface of the front squeeze roll.

Another object of this invention is to provide an
assembly of the character stated in which dams are
disposed at the énds of the squeeze rolls for containing
the ends of the puddle of impregnating liquid and for
establishing the depth thereof, the overflow from the
dams being received by a catch pan for recirculation

65

mounting of the nip safety guard and the micro-switch
interlock; and

FIG. 9 is a schematic flow diagram of the liquid used
in the padder.

Referring to the drawings in detail, the invention, as

illustrated, is embodied in a combined spreading, pad-

ding and extracting machine that includes a feed stand
5, a control roll station 6, a drive roll station 7, a steam-
ing station 8, a horizontal padder and extractor 9 and a
horizontal spreader 10.

The feed stand § is provided with the usual frame
members 11,11 and includes an upper idler roll 12, a pair
of spaced parallel offset tension rods 13,13 a skew-cor-
recting roll 14 and an intermediate idler roll 15 disposed
in parallel offset relation to the skew-correcting roll.

The flattened fabric tube is supplied to the feed stand
from the usual truck 16 to the spreader 10 for the
spreading, orienting, padding and extracting operations.

The spreader 10 is operably supported by the rolls at
the control roll station 6 and by the tapered rolls at the
drive roll station 7 and has a length extending from a
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position ahead of the control roll station to a rear termi-
nus substantially tangential to the upper surface of the
front roll of the padder and extractor 9.

The spreader 10 (see FIG. 5) includes a pair of 5paced

4

between the pairs of rolls 30 may be changed through
the use of an oppositely threaded cross-screw 33 thread-
ably engaged with roll bearing blocks 34,34 slidably
mounted on the shafts 31. The cross-screw 33 may be

generally parallel horizontal frame members 17 17 hav- 5 dniven in either direction of rotation by any suitable

ing parallel outer edges 18,18.

The front ends of the frame members 17 are main-
tained in any predetermined spaced relation by a pair of
upper and lower tubular rolls 19,19 (only one being
shown) that are each freely mounted on a pair of op-
posed bearing-mounted rotatable spindles 20,20 carried
by brackets 21,21 affixed to the upper and lower faces of
the frame members. All that it 1s necessary to do to
change the spacing between the front ends of the frame
members 17 is to replace the rolls 19 by correspond-
ingly longer or shorter rolls.

Similarly, the rear ends of the frame members 17 are
maintained in the same predetermined spacing either by
a single spacer tube 21 freely fitted on a pair of opposed
studs 22,22 affixed to the frame members, or by an
equivalent telescopically adjustable spacer tube.

A forwardly extending generally horizontal U-
shaped heavy gauge wire guide or bow 23 may be af-
fixed to the front ends of the frame members 17 when-
ever a preliminary lateral stretching of the fabric tube is
necessary before the tube becomes fully engaged over
the spreader.

The spreader also is constructed to geometrically
orient or align the upper and lower face layers of the
fabric tube through a selectively controllable circum-
ferential drive or feed adjacent the front of the spreader,
a tube face drive or feed in its intermediate portion and
an inner edge drive along substantially all of its length.

For these purposes, the mid portion of each frame
member 17 1s provided with a pair of upper and lower
frusto-conical idler wheels 24,24 mounted on a common
vertical shaft or spindle 25 and having portions of their
peripheries extending beyond the outer edge of the
frame member. The opposed inner peripheral face por-
tions of the idler wheels 24 are configured to define a
pulley groove for operative engagement with an edge
drive V-belt. |

Each frame member 17 is provided with an edge
drive V-belt 26 mounted between the upper and lower
faces thereof and including a forward loop passing
around a forward idler pulley 27 having a portion of its
periphery extending beyond the outer edge of its associ-
ated frame member, a rear or tip loop passing around a
rear idler pulley 28 having a portion of its periphery
coplanar with the outer edge of its associated frame
members so that the belt merges therewith at that loca-
tion, and two intermediate flight portions that engage in
opposite sides of the V-groove of the idler wheels 24 for
driven association therewith. Supplementary idler rolls
29,29 are located to provide a partial driven wrap of the
V-belt around an inner portion of the wheels 24 and
either of the idlers 29 may be adjustably mounted to
provide tension adjustment or slack take-up to the V-
belt.

The face drive of the fabric tube is eﬂ"ected by op-
posed pairs of rubber covered feed rolls 30,30 mounted
on a pair spaced parallel oppositely rotating splined
shafts 31,31 operably connected to any suitable variable
speed drive unit generally indicated 32. Each pair of
feed rolls 30 is tapered to conform to the conical faces
of the frustoconical wheels 24 for driving same and
their associated V-belts 26 and for advancing face por-
tions of the interposed fabric layers. Lateral spacing
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reversible motor drive generally indicated 35, thus en-
abling the spacing between the pairs of rolls 30 to be
changed to conform to any change of spacing between
the frame members 17 of the spreader.

The spreader 10 thus has its mid portion drivingly but
freely supported by the tapered rolls 30 and can pivot
about a transverse horizontal axis lying in a plane there-
between so that its cantilevered rear end can be brought
into proper tangential relation with the front roll of the
padder and extractor 9 by vertical adjustment of the
front end of the spreader.

The circumferential feed of the fabric tube is effected
at the front portion of the spreader by a combination of
the V-belts 26, the spindles 20 and the tubular spacer
rolls 19 through the medium of independently con-
trolled and driven rolls at the control roll station 6, as
now will be described.

The control roll station 6 (See FIGS. 1, 2 and 3)
includes an upper control roll 36 and a lower control
roll 37 adapted to be respectively driven in opposite
directions from a suitable type of variable speed drive
unit generally indicated 38 through an upper adjustably
air-loaded friction clutch 39 and a lower adjustably
air-loaded friction clutch 40.

The upper control roll 36 is mounted on a shaft 41
journalled 1n slide-mounted bearing blocks 42,42 for
vertical adjustment by associated handwheels and ad-
justing screws generally indicated 43,43. The lower
control roll 37 similarly is mounted on a shaft 44 jour-
nalled 1n slide-mounted bearing blocks 48,45 for vertical
adjustment relative to the bearing blocks 42 so that,
once the upper control roll 36 has been properly pom-
tioned, the lower control roll 37 may be properly posi-
tioned with respect thereto. For this latter purpose,
each of the lower bearing blocks 45 is provided with an
upstanding spacing screw 46 threadably engaged
therein and having its upper end disposed in abutting
relation with the lower face of its associated upper
bearing block 42 to establish and maintain proper clear-
ance between the upper and lower control rolls 36 and
37. Air cylinders 47,47 disposed beneath the lower bear-
ing blocks 45 are employed to lift and releasably main-
tain the lower control roll 37 in its adjustably set posi-
tion relative to that of the upper control roll 36 once the
position of that roll has been set by the handwheels 43
and the clearance between the two control rolls has
been set by adjustment of the spacing screws 46. .

The spacing between the upper and lower control
rolls 36 and 37 is such that the front portion of the
spreader 10 will fit with clearance therebetween and the
front face portions of the control rolls will form trans-
verse fabric feeding nips with the associated spindles 20
and the tubular spacer rolls 19 of the spreader and will
also serve as rolling abutments to restrain the spreader
against linear advance in the direction of fabric feed.

The steaming station 8 simply comprises a pair of
oppositely disposed transverse hoods 48,48 above and
below the spreader 10 and adapted to be supplied with .
moist steam as through valve-controlled pipes generally
indicated 49.

As mentioned above, the rear end of the spreader 10
terminates in proximity to the front roll of the padder
and extractor 9 in such a manner that the spread and -
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}onented fabric tube mmedlately is received -tangen- -

tially onto the upper surface of the front roll of that unit,
thus entering into the padding and extracting operation
without any loss of- dimensional control and w1thout
disruption of its attained geometric ‘orientation. ::

The padder and extractor 9 (See FIGS. 1, 2 and 6 9) |

is of a novel two roll horizontal construction_that-in-
cludes a rubber covered front roll 50 mounted on a shaft
51 journalled in end bearings 52,52 mounted on the side
frames of the unit and is adapted to:be driven at a selec-
tively variable speed through a sprocket .53 by any
suitable variable speed drive (not shown). A freely ro-
tatable rubber covered rear roll 54, havmg the same
length and dlameter as the front roll 50, is disposed in
nip-forming relation thereto and is mounted on a shaft
55 _]oumalled in end bearings 56,56 ad_]ustably carned
by the main frame in such a manner that the nip pressure
between the front and rear rolls may be readily and
accurately adjusted or that the rolls may be separated
for cleaning access or replacement when required.

The front shaft 51 is provided at each end with a

flange 57 Spaced outwardly from the respective end of
the roll 50:'and the rear shaft 55 of the roll 54 is pro-
vided with similar flanges 58, which flanges together
~ define annular grooves at the ends of the rolls for the
reception and retention of dams or weirs at the ends of
a puddie of impregnating liquid in the upper nip of the
rolls, as' will be hereinafter more fully described.:
- A retaining dam or weir generally indicated 59 spans
the upwardly directed nip between the rolls 50 and 54
and is: of a generally T-shaped configuration that in-
cludes opposed upper arms 60,60 that are freely sup-
ported by the shafts 51 and 55 and a depending stem 61
that extends downwardly below the shafts. An up-
wardly open recess 62 in each dam or weir located with
its bottom a predetermined height above the horizontal
nip between the rolls 50 and 54, determines the height of
the puddle of impregnating liquid to be retamned and
provides for a continuous overflow into a catch pan
located beneath the rolls.

If it is assumed that the rubber coverings of the rolls
50 and 54 are trimmed to be of the same length and in
relatively exact transverse alignment, the end dams 59
each can be of one piece construction, since there will
be no built in misalignment to cause skew or binding.
However,’ because most of the manufacturers who
apply rubber coverings to rolls, such as the rolls 50 and
54 here, do not fabricate the coverings to such exact end
dimensions or relative end aligniments, it may be prefer-
able to fabricate each end dam 59 into two symmetri-
cally opposed parts by simply dividing each of same
along a central dividing line so that each half section
independently may adapt to its own end of its own
associated roll. Thus, the interfaces between the two
parts yet will prevent through-flow of the nip-retained
liquid while still adapting to any mequahtles between
the ends of the rolls.

For the purposes of padding, a puddle of impregnat-

ing liquid is supplied to the upwardly open nip between
the rolls 50 and 54 through end pipes 63,63 and the
overflow from the recesses 62 falls into a catch pan 64
located beneath the rolls 50 and 54 and extending some-

what therebeyond in all directions, from which 1t 1s

recirculated back to the puddie by a recirculating pump
65 (See FIG. 9). The make-up liquid for the catch pan
64 is provided from a supply source 66 through a vari-
able displacement pump 67 controlied by a liquid level

control 68 operably associated with the catch pan 64.

6

‘The catch pan also is provided with a drain plpe 69
provided with a shut-off valve 70.

“Extraction. of the excess free liquid that has been
padded or impregnated into the fabric tube is effected

5 by the squeezing action to the nip between the front and

rear rolls and any bubble that may be formed prior to
entry of the fabric tube in the nip is eliminated by free

~ movement of the air through the upper layer of the tube

10

fabric and forwardly toward the spreader as the fabric

tube advances through: its 90° of arc from its intial
tangential contact with the upper face of the front roll

- 50 to the nip under fully controlled tension and geomet-
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ric orientation. |
This invention also prowdes means for eliminating

any safety hazard that might otherwise be present as the

result of having an upwardly directed open nip between
the front and rear rolls of the padder and extractor.

For this purpose (See FIGS. 6-8), the casings of the
bearings 52 of the front roll shaft §1 are each provided
with an upstanding . vertically adjustable bracket 71
having an inwardly directed pivot stud 72 affixed
thereto in a position above the front roll 50 of the pad-
der and extractor 9. A generally rectangular safety
guard 73, having a heavy wire grid 74, is pivotally car-
ried by the studs 72 and overlies at least the nip portion
of the rolls 50 and 54 when the unit is in operation.
Vertical adjustment of the studs 72 is effected by verti-
cal adjustment of the brackets 71 through slots 75 and
clamp bolts 76. Corresponding vertical adjustment of
the rear end of the safety guard 73 is effected by adjust-
ing screws 77 extending through lugs 78 into abutting
contact with the casings of the rear bearings 56.

A further safety feature of the safety guard 73 1s pro-
vided by-including a frame element or lug 78 that ex-
tends downwardly from the location of one pivot stud
72 for engagement with the actuating pin or lever 79 of
a microswitch 80 that is normally closed when the
safety guard is in its operative position over the front
and rear rolls of the padder. When the safety guard is

lifted to gain access to the nip between the front and

back rolls, the microswitch opens to effectively discon-
nect all power to at least the padder and extractor and
preferably to the entire machine.

After the fabric tube has been padded and extracted it
is delivered to a further processing unit which may dry,
heat-cure and calender the thus treated fabric or may
interpose the calendering between the drying and heat
curing.

In operation, a flattened fabric tube 81 is led from the
supply truck 16 over the upper idler roll 12 of the feed
stand 5, then under the skew roll 14 and over the idler
roll from which it is stretched over the guide bow 23 of
the spreader 10. The tube 81 then is advanced over the
spreader so that its upper layer passes over the upper
tubular roll 19, but beneath the upper control roll 36,
and its lower layer passes beneath the lower tubular roll
19 and over the lower control roll 37. The tube 81 then
is further advanced so that its upper and lower layers
are brought into face feeding contact between the ta-
pered feed rolls 30 and their associated frusto-conical
wheels 24, after which the tube is further advanced over
the spreader past the steaming station 8 and into tangen-
tial engagement over the front roll 50 for initiation of
the padding and extracting operation, after which it 1s
delivered to further processing units for drying, curing
and calendering.

In further reference to the operation, since the de-
sired end result is the proper padding and extracting of
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the spread and geometrically oriented fabric tube, the
speed of the padding and extracting unit 9 is controlling
and the speed adjustments of the various rolls of the
spreader are made relative thereto in order to attain
proper geometric orientation of both layers of the tube
before the tube enters into operational engagement.
Thus, the squeeze rolls of the padder and extractor are
driven at a selectively variable predetermined speed
and, initially, the tapered drive rolls 30 and the control
rolls 36 and 37 are driven at the same speed to establish
a nominal or standard condition of operation. Then,
since it 15 desirable to have the fabric tube enter the
padder and extractor under a condition of controlled
tension, the collective speeds of the tapered drive rolls
and of the control rolls may be slightly reduced to cre-
ate the desired tension. At this point, or any time there-
after, if visual observation indicates that only skew
correction need be made to bring the layers of the fabric
tube into proper transverse orientation, that correction
can be made by raising or lowering one end of the skew

roll 14, depending on the direction of skew, and after

the skew correction has been made the skew roll is
returned to its normal horizontal position. Further, if at
any time it appears that one of the fabric layers is be-
coming retarded or advanced relative to the other
layer, that condition can be corrected by an incremental
change in the speed of the appropriate control roll 36 or
37 through its adjustable clutch 39 or 40, after which
the affected control roll is returned to its original speed.

It is of course to be understood that variations in
arrangements and proportions of parts may be made
within the scope of the appended claims.

I claim: _

1. In a method of padding and extracting a continu-
ously advancing circular knit fabric tube having upper
and lower layers by passage through a puddle of im-
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8

pregnating liquid contained within an upwardly open
nip defined by a pair of opposed horizontally disposed
squeeze rolls, the steps of spreading the advancing fab-
ric tube to a predetermined width, then immediately
directing said spread fabric tube onto one of said
squeeze rolls for advance in a generally downward
direction through said puddle into said nip, the said
upper layer of said fabric tube being free from contact
with either of said squeeze rolls until its passage through
said nip, and expelling any entrapped air in said fabric
tube through the said upper layer thereof during its
advance over the said one of said squeeze rolls toward
engagement with said nip as the result of directing said
fabric tube into said puddle of impregnating liquid
under controlled tension.

2. In a method of padding and extracting a continu-

- ously advancing circular knit fabric tube having upper

and lower layers by passage through a puddle of im-
pregnating liquid contained within an upwardly open
nip defined by a pair of opposed horizontally disposed
squeeze rolls, the steps of spreading the advancing fab-
ric tube to a predetermined width, geometrically orient-
ing the said upper and lower layers of said advancing
fabric tube while said fabric tube is 1n its spread condi-
tion, then directing said spread and geometrically ori-
ented fabric tube onto one of said squeeze rolls for ad-
vance in a generally downward direction through said
puddle into said nip, and expelling any entrapped air in
said fabric tube through the said upper layer thereof as
the result of directing said fabric tube into said puddle
of impregnating liquid under controlled tension by se-
lectively varying the speed of advance of said upper and
lower layers relative to the speed of advance through
said nip.
¥ %x % x X
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